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FIELD: petroleum refining industry for cleaning off-gases discharged 
during pouring bitumen at petroleum processing enterprises. SUBSTANCE: 
off-gases resulting from bitumen pouring operation are subjected to 
cleaning by two-step process. In the first step, off-gases are passed through 
hydrocarbon fraction which boils down within temperature range 220-350 
C, followed by second cleaning step in which off-gases are passed through 
biofilter containing microorganisms and irrigated with aqueous solution of 
nutrient salts at 15-35 C for 1-2 min at flow velocity 0.5-1.2 ms. Nutrient 
liquid circulates in direction from biofilter bottom upwards, liquid flow 
being replenished with circulating water in the amount sufficient to 
maintain prescribed liquid level 0.5-0.7 m in biofilter. Gas cleaning is 
effected using combination of active strains of microorganisms belonging to 
genera Arthrobacter, Mycobacterium, Pseudomonas of filamentous iron- 
and sulphur-containing bacteria taken in ratio 0.7:0. 15:0. 1 :0.05. These 
microorganisms effect cleaning of off-gases simultaneously from organic 
matter, nitric oxides, sulphur oxides, carbon oxides and hydrogen sulfide. 
Proposed biofilter represents hollow shell filled with plurality of wire 
supports coated with sectionalized fibrous layers adapted to carry bacteria. 
Lower part of shell additionally houses rigidly attached horizontal vessel 
and gas supply main in the form of perforated tube. Wire sections are 1 m 
high and their diameter is by 4-6 m smaller than biofilter diameter. 
EFFECT: higher efficiency. 5 cl. 3 dwg, 1 tbl. 13 exp 
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(54) CnOCOB OHMCTKM OTXOflfllMMX TASOB M BMOCDMilbTP flJlH ETO OCyiHECTBJlEHM^I 



(57) PecfDepar: 

McnonbsoBaHne: ^n9\ omuctkh rasoB, 
oTxoflfiLUMx npn Hartnee CuryMa, Ha 
npeflnpn^iTHflx HecfiTenepepaOarbiBaioii^eM 
npoMbiLuneHHOCTM. Cyii^HocTb H3o6peTeHHfl: 
oHncTKy raaoB, orxoflflinnx npM Hannse 6nTyMa. 
ocymecTBnflK)! b flsa arana, nocne^^oBareribHO 
nponycKafl Mepea yrjieeoflopoAHyK) c|3paKi4Hio, 
BbiKunaKJi^yto b npsAenax 220 - 350 ®C, a 
aareM nepea enoctDHJibTp c aaKpenneHHbtMH 
MuiKpoopraHki3MaMM, opoLuaeMuii eoANbiM 
pacTBopoM nMTareiibHbix coneR npn 1 5 - 35°C 
B Te^eHwe 1 - 2 mmh co CKopocTbio 0.5 - 1,2 
M/c. nuTarejibHafl KHAKocTb i4MpKynMpyeT c 
HMsa 6Moc|)M/ibTpa Ha Bepx c noAnnTKoR 

06opOTHOM BOAbI B KOJlMMeCTSe, 

o6ecneHHBaioii^eM aaAaHHbifH ypoaeHb b 
6noc|)MJibTpe 0,5-0,7 M. OHMCTicy npoBOA^T Ha 

aCCOL^MailMll aKTUIBHblX UJiaMMOB 

MMKpoopraHH3MOB poAOB! Arthfobacber. 
Mycobacterium. Pseudomonas HUTMaibix 
>Kejie3o- M cepo6aiaepMW b cooTHOiueHMM 0.7 : 
0.15 : 0.1 : 0,05, Koropbie o6ecneHMBaioT 

OMMCTKy OTXOAfllMMX raSOB OAHOBpeweHHO OT 

opraHi/mecKMx seuiecTB \a okcmaob aaora, 

oKCMflOB cepbi. OKCMAOB ymepoAa m 

cepoBOAopoAa. BMOCjDMJibTp npeACTaBfifleT 

coOoCi nojibiM annapar, sanonHenHbiC^ 

npOBOJIOMHbIMM, 06TflHyTbfMM BOJlOKHMCTOCl 

HacaAKOiii ceKUM^MM Ann aaicpenneHkin 
eaiaepuPi. Oh AononHnrenbHO CHa6>KeH >KecTKO 
aaKpenjiGHHOM b era HM>KHett Macru 
ropnaoHTanbHOf^ eMKOcrbio c KonneKTopoM 
no/xam rasa b bi^a^ nepct}opvipoBaHHoi^ Tpy6bi. 
npoBOJioHHbie ceKL^MM MwietoT Bbicory 1 H M 



AMawerp Ha 4 - 6 m MeHbuje AnawsTpa 
6M0ct)MnbTpa. 2 h.3. m 3 a.n. (p-nhi, 3 m, 1 
Ta6/i., 13 np. 



o 

to 
o 




3 



Vur.f 



-1- 




(19) (11) 



2 106 184 ^ '^ CI 



(51) Int. CI.6 



B 01 D 53/84, 53/14, 53/75 



RUSSIAN AGENCY 
FOR PATENTS AND TRADEMARKS 



(^2) ABSTRACT OF INVENTION 



7J 
C 

ho 

o 
o 

CO 

O 



(21). (22) Application: 95100314/25. 11.01.1995 
(46) Dale of publication: 10.03.1998 



(71) Applicant: 

Krasnodarskoe ehkologicheskoe 
nauchno-proizvodstvennoe predprijatie 
sistemnykh issledovanij ratsional'nogo 
isporzovanija uglevodorodnogo syr'ja 

(72) Inventor: Khiylchiev A.I.. 
Mil'kina R.I., Lakeev N.V., Zimin B.A. 

(73) Proprietor: 

Krasnodarskoe ehkologicheskoe 
nauchno-proizvodstvennoe predprijatie 
sistemnykh issledovanij ratsional'nogo 
ispoi'zovanija uglevodorodnogo syr'ja 



(54) METHOD AND BIOFILTER FOR CLEANING OFF-GASES 



(57) Abstract: 

FIELD: petroleum refining industry for 
cleaning off-gases discharged during pouring 
bitumen at petroleum processing enterprises. 
SUBSTANCE: off-gases .resulting from bitumen 
pouring operation are subjected to cleaning 
by two-step process. In the first step, 
off-gases are passed through hydrocarbon 
fraction which bolls down within temperature 
range 220-350 C, followed by second cleaning 
step in which off-gases are passed through 
biofilter containing microorganisms and 
irrigated with aqueous solution of nutrient 
salts at 15-35 C for 1-2 min at flow 
velocity 0.5-1.2 ms. Nutrient liquid 
circulates in direction from biofilter 
bottom upwards, liquid flow being 
replenished with circulating water in the 
amount sufficient to maintain prescribed 
liquid level 0.5-0.7 m in biofilter. Gas 
cleaning is effected using combination of 
active strains of microorganisms belonging 
to genera Arthrobacter, Mycobacterium. 
Pseudomonas of filamentous iron- and 
sulphur-containing bacteria taken in ratio 
0.7:0.15:0.1:0.05. These microorganisms 
effect cleaning of off-gases simultaneously 
from organic matter, nitric oxides, sulphur 
oxides, carbon oxides and hydrogen sulfide. 
Proposed biofilter represents hollow shell 
filled with plurality of wire supports 
coated with sectionalized fibrous layers 
adapted to carry bacteria. Lower part of 
shell additionally houses rigidly attached 
horizontal vessel and gas supply main in the 



fonn of perforated tube. Wire sections are 1 
m high and their diameter is by 4-6 m 
smaller than biofilter diameter. EFFECT: 
higher efficiency. 5 cl, 3 dwg. 1 tbi, 13 ex 
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HaoepereHne othocmtca k ommctkb raaoB, 
oTxoAfliUMx npn Ha/iMBe enryMa, m Mo>KeT CwTb 
i^cnonb30BaHO Ha npeAnpHHTM^x 
He4)Tenepepa6aTbiBaiOLueM m Hect^TexMMMMecKO^ 

npOMblLlUieHHOCTM. 

HsBecreH cnoco6 m ycrpoiicTBO ahw ommctkm 
OTxoA^Li^MX raaoB. sarpnaHeHHbix c()eHOJiOM, 
dwpManbflernAOM npoflyirraMM i/ix KOHfleHcauuM 
[1], nyreM opomeHMq raaos npoMbiBHoR 
KMAKOCTbio, o6oraLi^eHHo(^ MMKpoopraHM3MaMVi. 
>KnAKOCTb coSnpaioT b oTflenbHyio ewKocTb, rfle 
aKTi^BMpyiOT MMKpoopraHi43Mbi, a raa. 

yBJia)iCHeHHblj^ npOMblBHOM XCMAKOCTbK). 

nponycKaioT Mepes sneicrpuMecKoe none 
BbicoKof^ HanpfljKeHHOCTM aneiapocTaTMHecKoro 
cenaparopa. 

HeAocraTKOM OToro cncxx)6a HB/iaeTC^i 
Heo6xoflMMCx;rb b AononHHTejibHbrx eMKocrnx 
Ann c6opa npOMbiBHofi )mja,KO0T\A m bo BpeMeHvi, 
Hy}KHOM Ann pa3no>KeHkin npMMecef^ 
MViKpoopraHM3MaMM ]A Aaiibi-teMiijeC^ m3 
coi^t^anbHoi^ aKTi/fBi^3at4i4[/i. KpoMe roro, A^HHblf^ 
cnoco6 TpeSyer SoJibiiioro pacxoAa 
aneiapMMecTBa n ajieiapuMecKoro nonn BbicoKoi^ 

HanpR)KeHHOCTM. 

Haweonee 6jih3KMM no lexHUMecKoC^ 
cyii^HocTn flBJifleTCfl cnoco6 ohmctki/i raaoB or 
opraHWMecKMX seiiiecTB [2] nyrew nponycKaHun 
MX Mepes 6Moc})MJibTp, npeflCTaBJifliou^kifi co6oft 
cnoi^ aKTMBMpoBaHHoro yrjiR. hb noBepxHocTn 

KOTOpOrO l1MM06MJ1M30BaHbl LUTaMMbI 6aKTepHM. 

HeAOcraiKOM aroro cnoco6a nanneTcn 
HM3KM^ o6'beM KOHTaicra aarpnsHeHHoro rasa c 
cop6eHT0M VI Heo6xoAMMOCTb peL^MpicynflL^f/ii/i 
nacTM ra3a Ann AOCTM>KeHMfl BbicoKoJ^ cieneHH 

OMMCTKM. 

npeAnaraeMbiM cnoco6 m ycrpoMCTBO aha 
era ocyii4ecTBneHMfl nosBOJiflioT AocruMb 
BwcoKof^ creneHM ommctkm npn BbicoKoJ^ 
nponycKHOM cnoco6HocTM raaa. 

OHMCTKy oTxoAniMUX rasoB npn Hannse 
6i/iTyMa ocyi^ecTBJifiJOT nyreM nponycKaHun mx 
Mepes ymeBOAOpoAHyjo cppaKt^MHD, 
BbiKunarauLiyK) b npeAenax 220-350 °C, a sareM 
Mepes 6Moc})MribTp c aaKpenneHHbiMn 

MklKpOOpraHMSMaMM, OpOLUaeMblMkl BOAHblM 

pacTBopoM HMTaTenbRbix coriePi c pH 6,5-8,5 n 
KOHi^eHTpai^neM asoia aMMOHnfiHoro 5-15 mfn, 
4)oc(4)opa - 0,1-1,0 Mvin npn leMneparype 
15-35 OQ cKopocTbfo 0,5-1,2 m/c, npn^ew 
nt^TareribHayi >KHAKOCTb L(npKynnpyeT cHusy 
6no(4)nnbTpa Haeepx c noAnnTKOM o6opoTHoPi 
BOAbi B KonnHecTBe, o6ecneMHBa»oLiJieM 
aaflaHHbiM ypoeeHb b 6noc|DnnbTpe 0,5-0,7 m. 
BbicoKyHD creneHb omuctkm OTXOAfiL^MX raaoB 
npM HannBe SmyMa AOCTuratoT nyrew 
ncnonbsoBaHMJi aKruBWbix LurawMOB 
MMKpoopraHnaMOB poAoa: Arlhrobacter, 
Mycobacterium, Pseudonnonas, Hurnarbix 
>Kejie3o- n cepo6aKTepMC^ b cooTHOLueHUVi: 
0.7:0.15:0.1:0.05. 

OrnnMnrejibHbiMH npnanaKaMM cnocoea 
9\Bn9\K)TC9\: OMi^CTKa raaa b abo ciyneHu n 
ycnoBUfi OMncrKM. 

Ha nepBOii cryneHM npn KOHTaKTupoBaHHH 
orxoAfiLuero raaa c yrxieBOAOpOAHoPi 4)paKi4MePi 
nponcxoAUT a6cop6i4Hfl rnApoct)o6Hbix napoB 
rq>Kenbix cMonncrbix m KOHAeHcuposaHHbix 
apoMarMHecKMX coeAHHeHUM. 

Ha BropoM craAn^t raa, coflep>Kai4HL^ raKne 
npuMecM, KaK yrneBOAOpOAbi CrCio. 
apoMarnHecKne yrneBOAopoAbi, cepoBOAopoA n 
OKCuflbi aaora, cepbi ]a yrnepoAa, OHMu^aercyi 
MMKpoSnonornHecKUM cnoco6oM. 

OcHOBHan OMi/icrKa raaoB or npuMeceti 
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npoMcxoAMT B BepiMKanbHOM 6M0c{)MJibrpe, 
npeACTaBDRiOLAeM cQo^ \\\^m\A^plmecm}^ 
annapar 1, aanonHSHMbif^ npoBonoHHbiMM 

CeKI^MflMM 2 BblCOTOi^ 1 M, A^aMerpOM MeHbaiHM 

Anawerpa aGcopOepa Ha 4-6 mm, oernHyrbiMn 
BonoKHMcroi^ nacaAKOii aha aaKperuieHUfl 
MuiKpoopraHi/i3MOB, \Aue\ou\ei^ noaepxHocrb 
5000-10000 M^/M^ 6Moct)MnbTpa. oe-bew 
6Mo4)Mnbrpa ao^>»<6h oSecneMMBarb speMq 
KOHraKTa raaa c MUKpoopraHkiSMaMU 1-2 mmh. B 
aaBMCMMOCTM OT KonwHecTBa oMniAaeMoro raaa 
raKMx 6MOCj3MnbTpoB MOJKer 6birb necKOJibKO. 
Bee OHM xcecrKO coeAHHenbi c ropMaoHranbHoPi 
eMKOCTbio 3 (CM. cpur. 1), CHa6>KeHH0M 
KOJiJieKTopoM 4, npeAcrasnniomMM co6om 
nepc{)opMpoBaHHyio rpyCy, nepea Koropyio 
noAaercn raa. KonJieicrop pacnonoKen a 
eMKOCTUi Ha paccronHMM 0,3 m ot ee AHa. C 
noMOLAbK) TMApoaareopa 9 b eMKocrM 
noAAep>KHBaerc5i ypoaeHb nMrarenbHoC^ 
>KMAK0crM 0.5-0,7 M. EMKOCTb CHa6)KeHa 
rpyeonpoBOAaMM. oeecneMMBawLumvin 
nepBKaMKy nurarejibHoro pacrsopa cHuay 
eMKocru Ha sepx 5i^oc{)MJibrpa 5, noAnwrKy 
o6oporHOi^ BOAbi 6, noAany nMrarexibHbix 
aneMenroB 7 m no/iHbif^ cjimb >kmakoctm na 
CMcreMbi 8. 

OrnMMnrenbHbiMM npuiaHaKaMn ycrpoMCTsa 
nsnj^erca aanonHeHne 6Mo4)Mnbrpa 

npoBOJiOMHbiMM ceKL^nfiMH c HacaAKOi^i 
aaKpenneHUfl Mi/iKpoopraHnawoB m ycrpoMcreo 
6Moct)MnbTpa. 

Ann AOCTHKeHMfi bwcokom noeepxHOcrM 
HacaAKM nocneAHflPi aaKpenneHa Ha 
npoBortoMHoPi ceKi^nn raK, KaK noKaaaHo na cjDi/ir. 
2. 

Cnoco5 ocyiAecrBJiaercfl cneAyioL4MM 
oSpaaoM. 

faabi, orxoA^i^ne npM Ha/inBe Surywa, 
nocrynaior CHuay b ewKOcrb 12 (cm. cfinr. 3) 
AMaMerpoM 2400 mm, BbicoroPi 8200 mm, 
aanonneHHyHD cnoeM Meraji/inMecKOM crpy)KKi/i 
M3 Hep>KaBe[OLuei^ crajiM. Bbicoroti 800 mm m 
opoujaiorcfl cBepxy yrneBOAOpOAHoPi ct^paKi^neCi, 
KOTopaa BbiKMnaer b npeAe/iax 220-350 °C. 
SaieM raa nocrynaer b hm3 ropnaoHTanbHOM 
ewKocru 3 wepea nepct)opMpoBaHHyio Tpy6y 4, 
Koropafi pacnono)KeHa na 0,3 m or AHa eMKOcru 
3, rAe HaxoAMTCfl ni/iTarenbHan KMAKCCTb c 
BbicoToPi cron6a 0,5-0,7 m. Bbicora cronSa 
nurarenbHoC^ )KMAKOcrM noAaep>KHBaeTCfi Ha 
aaASHHOM ypoBHe c nowoLAbfO riiflpoaaTBopa 9. 

riocne npoxo>KAeHn;» nurarerjbHOM >KMAKOcrM 
raa co CKopocrbfo 0,5-1,2 m/c nocrynaer b 
6M0cjDMnbTp 1 , aanojiHeHHbiM 

MMKpoopraHnaMaMM, opoujaeMbiMM pacrsopoM 
nuirarenbHbix aneMenroB c pH 6,5-8,5 m 
+ 

KOHmeHrpai^neM no NH4 5-15 wr/ji, a no 
cj3occ|Dopy - 0,1-1,0 Mr/ji. TeMneparypa b 
6MocjDMjibTpe 15-35**C. &Moc|)MJibrp opoLuaercn 
CBepxy nMTarejibHbiM pacreopoM us eMKOCTM 3 c 
noMOLAbio L^eHTpo6e)KHoro nacoca 11. B 
KaMecTBe MMKpoopraHM3MOB Mcnonbayior 
aKTMBHbie LuraMMbi poaob: Arlhrobacter, 
Mycobacterium. Pseudomonas. HMTnarbie 
?Kejie30- M cepo6aKTepMM b coorHOLueHMM 
0.7:0,15:0.1:0.05. 

OHMiAeHHbiM raa wa 6Mocf)Mrbrpa nocrynaer 
B arMoccJjepy. CreneHb o^ncrKU raaa 
onpeAerweM no cfwpMyne: 

S=(a-b).100/a, 

TAB 

a - KonnMecTBo npuMeceP^ b raae ap 
OHMCTKM, r/M^; 
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b - KonnMecTBo npuwieceCi b rase nocne 
OMMCTKM, r/M^; 

KoJiMsecreo npuwieceii e raae onpeflejifinki 
cjieAyiOLuiMiviui MeroAaMki: 

cyMwiy ymeeoflOpOAOB C-i-Ciq h 
apoMaiMHecKkix yrneaoAopoAOB na raaoBOM 
xpoMaTorpac|)e "3700" c flereiaopoM nnfl Ha 
KonoHKax, fluaweTpoM 2 mm, ahuhoC^ 1 m c 
HacaAKoCi E-301 Ha Ksapi^e m ahuhoJ^ 2 m c 
HacaflKofi TCEP Ha bhtoxpomg cooTBeTCTseHHo; 

OKCMflbi aaora, cepbi n yrnepofla - c 
noMOLUbK) npn6opa "Testoternn"; 

cepoBOflopofl - 4)OTOKanopMMeTpoM. 

OHMCTKa rasa unnjocTpMpyeTCJi 
cjieflyiomviMn npuMepawM; 

HpuMep 1. faa, otxoa51l^hCi npn nannBe 
6MTyMa, coflep>KMT 3arpfi3HeHMfi, mvIm^: 

CMOJibi - 2716 

Ci-Cio - 318 

CyMMa apoMainHecKMX yrnesoflopoAOB - 3,2 
OKCMflbi aaoia - 100 
OKCHAb! cepbi - 220 
OKCMflbi yrnepOAa - 340 
CepoBOAopoA - 28 

nocTynaei b emocJb 12 c yrneeoAopoAHOM 
4)paKL^Mei^. BbiKunafoii^ei^ b npeAejiax 
220-350 °C, TAB OMUinaercH OT CMonncTbix 
eeiAecTB m KOHAeHCuposaNHbix apoMaTMMecKMX 
yrneBOAopoAOB. 

Sarewi raa c TewnepaTypoii^ 250^C 
nocTynaer nepea nepcpopupoBaHHyKj Tpy5y b 
HM3 ropi/iaoHianbHOM smkocth 3, sanojiHeHHoC^ 
cnoew nuTarenbHOM >KMAKocrM bwcotoC^ 0,6 m, 
CO CKopocTbto 1,0 m/c, pH nuTarenbHOi^ 
>KMAKOCTM cocTasnneT 7.5. KoHi^eHTpai4Mfl 
nuTarenbHbix sjieMeHTOB b pacTBope 

noAAsp>Ki^BaeTca Ha ypoBHe: no mny NH4 - 10 
Mr/n. no cpoccjDopy - 0,6 Mr/n. Sarew raa 
nocTynaer b , 6Mo4:nnbTpbi c 

HMMo6i/inn30BaHHbiMM Ha BOJioKHMCTOM HacaAKe 
Tuna "BUfl" (nnoLnaAb 7000 m^/m^ Gnoc^nnbTpa) 
MUKpoopraHnaiviaMM poAOB: Arthrobacter, 
Mycobacterium, Pseudomonas, HUT^aTbix 
>Kene3o- m cepo6aKTepnii b cooTHOLueHi/tn 
0,7:0,15:0,1:0,05 M KOHTaKTMpyer c hmmi^ b 
6noc{)MnbTpe 1,5 mmh. MuKpoopraHHSMbi 
opoLuaKDTCfl nuTarenbHbiM pacTBopoM, 
noAasaeMbiM Ha Bepx 6Mo4}HJibTpa b 
KonMHecTBe 2 m^N c Hi/iaa ropnaoHTanbHoC^ 

eMKOCTH 3. 

OMMLAeHHbiPi ra3 nocne 6noc}:nnbTpa 
BbixoAMT B aTMOCct)epy. B wecre obixoAa rasa b 
aiMocct^epy ero orGnpajoT na anajina. 
PesyribTaTbi onbua npeACTaBneHbi b TaGnMLte. 

ripuMep 2. Oi^MCTKy raaa ocymecrBnqioT no 
npuMepy 1 c Toi^ pasHULieft. mto Tewneparypa 
OMMLAaeworo rasa cocTaBfiner 15 °C, pH 
ni/iTare/ibHoro pacrsopa 6,5, Bpewn KOHTaiaa 
rasa c MviKpoopraHi^sMaMM - 1,0 mmh, a 

KOHL\eHTpaL4M;i HUTaTejibMbix aneMeHTOB b 

+ 

pacTBope NH4 - 5 Mr/n, cJ^occfDopa - 1,0 wr/n. 
floBepxHocTb BonoKHMCTOM HacaAKM pasHa 8000 
m^/m^ 5no43nnbTpa. 

PeaynbTaibi onbiia npeAcraBneHbi b 
Ta6nML^e. 

flpuwep 3. OMMCTKy rasa ocyii^ecTBnflKDT no 

npuMepy 1 c ToPi pasHUL^eCi, mto TeMneparypa 

OMMLnaewioro rasa cociaBfifieT 35 °C, pH 

ni/iTaienbHoro pacTBopa - 8,5, K0Hi4eHTpaLJiMH 

+ 

nuTaienbHbix aneweHTOB b pacTBope: NH4 - 
15 Mr/n, BpeMfl KOHTaiaa rasa c 
MHKpoopraHi43MaMi/i - 2 MUH, a noBepxHocTb 



70 



15 



20 



25 



30 



35 



40 



45 



50 



55 



60 



BOJIOKHMCTOM HaCSAKM COCTaBJlfieT 6000 

M 2/m^ a6cop6epa. 

PesyjibTaTbi onbiia npeACTasjieHbi b 
Ta6jinL^e. 

npnMep4. 

OMMCTKa rasa ocymecTBrifieTCJi no npuMepy 
1 c ToK pasHML^eC^, MTO cKopocTb noASMM rasa 
cocraBJifleT 0,5 m/c. 

PesynbTatbi onbira npeACTas/ieHbi b 
Ta6ni/me. 

npuMep 5. OHMCTKa rasa ocyu4ecTB/ifleTcn 
no npkiMepy 1 c joP^ pasHni^eM, mto cKopocib 
noAaMM rasa cocTasjifleT 1,2 m/c. 

PeaynbTaibi onwia npeAciaBJieHbi b 
Ta6jikii4e. 

npMMep 6. OMMCTKy rasa ocyu4ecTBnflioT no 
npi/iMepy 1 c tom pasHUL^ei^, mo Bbicoia cnoyi 

?KMAKOCTM B ropHSOHTaJIbHOM SMKOCTkl 0,5 M. 

Peaynbiaibi onbiia npeAciaaneHbi b 
Ta6ni/ii^e. 

npMMep 7. OnucTKy rasa ocyii^ecTBnj^iOT no 
npMMepy 1 c tom pasHML^ew, hto Bbicora cnofl 

5KMAKOCTM B ropM30HTailbHOM eMKOCTM 0,7 M. 

Pesynbiaibi onbiia npeACiaBnenbi b 

Ta6jiML^e. 

npuwep S.OnncTKy rasa ocy 14901 bji^ihdt no 
npuMepy 1 c tom pasHnueM, hto noeepxHocib 
BonoKHMCTOM HacaAKM B 6nocpnnbTpe pasHB 
5000 m^/m^, a cKopocTb noAami rasa 0,8 m/c. 

Pesyjibiaibi onwia npeACiaBneHbi b 
Ta5nni4e. 

npMMep 9, OMMCTKy rasa ocymecTBnjifOT no 
npMMepy 1 c tom pasHni^ei^, mto noBepXHocib 
BonoKHMCTOM HacaAKM B 6M0c{)MnbTpe paBHa 
10000 m^/m'^, a CKopocTb noAaHM rasa - 1,2 m/c. 

Pesynbiaibi onbiia npeACiaBJieHbi b 
Ta6jiM4e. 

HpuMep 10 (cpaBHMienbHbiC^). OMnciKy rasa 
ocymeciBJiflioi no npwMepy 1 c loPi pasHUL^evi, 
MTO cKopocib noAaMM rasa b a6cop6ep paena 

0,4 M/c. 

Pesyjibiaibi onwia npeAciaBJieHW b 

TaOnkiL^e. 

npMMep 1 1 (cpaBHMTejibHbiM). OMMCTKy rasa 
ocyiAecTB/iflKPi no npMMepy 1 c tom pasHMueM, 
MTO CKOpocib noAaMM rasa b a6cop6ep paBHa 

1 ,4 m/c, 

Pesyjibiaibi onwia npeACiaBnoHbi b 

Ta6jiMi|e. 

npMMep 12 (cpasHMTejibMbiPi). OMUciKy rasa 
ocyu4ecTBn;iK)i no npMMepy 1 c loti pa3HMt4eM. 
MTO noBepxHOCib BonoKHMCTOM HacaAKM B 
a5cop6epe paena 4000 m^/m^ 6no<t3viJibipa. 

Pesyjibiaibi onwia npeAciaBJieHbi b 
laCriMi^e. 

npMMep 13 (no npOTOTMny). fijiq npoBeASHMfl 
3ioro OHbiia 6biri McnonbSOBan nojibiM 
BepiMKanbHbiPi aGcopSep, BbicoioM 2000 mm, 
AwaMeipoM 800 mm c nnaBaiOLneM 
Typ6ynMpyK)U4eM MHepiHOM HacaAKoPi c pa6oHMM 
06-beMOM 0.05 M^. B HM3 aecop6epa noAasanM 
raa cociaBa no npMMepy 1 Ana Aa/ibHeS^iuei^ 

OHMCTKM CO CKOpOCIbK), COOIBeiCIByHDlHef^ 

npeATiaraeMOMy MaoBpeieHMK) m pasHOM 1,0 m/c. 
C Bepxa a6cop6epa noAasanM BOAHyio 
cycneHSMio, coAep>«<atAyKD Kynbiypy eaicrepMM. B 
30Hy BsaMMOAei^ciBMfl ra3->KMAK0cib bhocmdm 
iBepA0c|Da3HbiK aACop6eHi (aKiMBMpoBanHbifi 
yrojib), sawMMaioiAMa 15-17% CBo6oAHoro 
oe-bewa. npn 3T0M B annapaie noAAep>KHBanM 
leMnepaiypy na yposne 30°C m pH 6,5. 
flononHMienbHO b cpeAy KyjibiuBMpoBaHMfl 
BHOCMfiM BOAHbiC^ pacTBop nMTaienbHbix cjiei^, 

Heo6X0AMMbIX ATIJI pOCia MMKpOOpraHHSMOB, B 
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cocTase. m!n- NH4 - 10, ct)oc4)opa - 0,6. 

fa 3, npoxoAfi Mepe3 yKaaaHHyK) cpe^y, 
OMMLnancfl, npM otom 30% oTXop,^n\ero m 
annapaxa peuupKynnpOBanM. 

OHMQ^eHHbif^ ras aHannanpoBann kbk b 
npeflbiAViMMx npi/iwepax. PeayjibTarbi onwra 
npe^cTaBneHbi b Ta6mi\e. 

Kai< BUflHO \A3 npeACTaeneHHbix npnivtepOB 
1-9, aa^iBfifleMbie cnoco5 m ycrpoPicTBO ^n9\ 
OHMCTKi/i OTXOAJ^LL^MX ra30B npn Han nee 6tiryMa 
o6ecneMMBaK)T BbicoKyK) creneHb ommctkm npn 
CKOpocTn noAann raaa 0,5-1,2 m/c h BpeweHU 
ero KOHTaKTa c MUKpoopraHnaiviaMM 1-2 mmh. 

OflHaKO 3TM peaynbTaTbt B03M0>KHbl mwb 

npn onpeAeneHHbix napaMerpax omuctkh. TaK, 
npM Tewneparype Hn>Ke 15°C m Bbiiiie 35°C 
6aKTepnn repyiKDT cbok) aKTHBHOCib; npn 
CHn>KeHHM CKOpocTM HOAaHn fasa HUKe 
aayiBneHHbix napawierpoB (npmwep 10). 
HecMOTp;i Ha yBennMenne speweHU KOHTaKra, 
3cf)cf)eKTHBH0CTb OMMCTKM He B03pacTaeT, 3 npn 
yeennMeHMM cKopocTn noAaMU rasa Bbiiue 1 ,2 
M/c (npuMep 11) cHM)KaeTCfl creneHb ohmctkm 
raaa. flpn Bbicoie cno5? nurarenbHOi^ >khakocth 
B ropi/i30HTanbHoPi eMKOcru ycTpoMCTsa m^Ke 
0,5 M B03M0>KeH c6poc Hacoca, noAaiOL^ero 
nuTare/ibHyio >KMAK0CTb Ha eepx a5cop6epa. 

BojibLUoe sHaneHMe aha AOCTMJKeHna 
BbicoKOM cTeneHM OHMCFKH fasa nMeei 
noBepXHOCTb BonoKHncroW HacaflKn b 
a6cop6epe. ripn noBepxHOCin HM>Ke 5000 
M^Im^ a6cop6epa (npuwiep 12) creneHb ommctkm 
raaa peaKo naAaer, a npui noeepxHOCTki Bbiuje 
10000 w|2/m^ a6cop6epa HaO/iiOAaeTCfl 
ysejiMHeHne rMflpocTaTHHecKoro conpoTkiBJieHUfl 
HacaAKM M Heo6xoAMMO Aono/iHMTenbHoe 
o6opyflOBaHiie flnn noAaHM rasa. 

KaK BMflHO M3 npMwiepa 13 OHMCTKa rasoB, 
OTXOA«iMMx npn Hajinse OnTywa, no 
cnoco6y-npoTOTMny He nosBOJifler AOCTH^b 
BbicoKMx peayjibiaTOB. TaKoM 6M0c|)MnbTp HMeer 
BWCOKoe ruAPocTaTHMecKoe cx^npoTMBJieHne m 
HyjKAaeTCP b npuMeneHMn KOMnpeccopa. 

OopMyna M3o6peTeHM5i: 

1. Cnoco5 OMncTKn oTxoAflLi^Mx rasoB, 
BKnK)HaK)L4nf^ nponycKaHne raaa Mepea 
6Moc|)MnbTp, coAep;KainM« aKTHBHbie mraMMbi 
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MUKpOOpraHMBMOB npUl OpOUjeHMM MX BOAHbIM 

pacTBopoM nuTaienbHbix aneweHTOB. 
Heo6xoAMMbix Ann pocra MkiKpoopraHnsMOB, 
OTnkiMaioi4i/iiic« rewi, hto raa npeABapi/irexibHO 
nponycKaioT nepea yrneBOAopoAwyfo c{)paKi4i/iK). 
Kunnii^yK) npn reMneparype 220-350 °C, a 
opoLueHMe npoBOA^T co cKopocTbto 0.5-1 ,2 m/c a 
TeMeHwe 1-2 mmh npn Tewineparype 15-35°C. 
npuMew ocymecTBnflioT uupKynPL^i/iJo 
nuTarenbHoro paciBopa nyreiw ero noAaMM 
CHuay 6MOc{3MnbTpa naBepx c noAnnTKoC^ 

06opOTHOM BQAbI B KOXlMMeCTBe, 

o6ecneHMBaioii;eM aaAaHHbiM ypoBenb b HeM b 
npeAenax 0.5-0,7 m. 

2. Cnocoe no n. 1, OTJinHaioii^Mi^cfl rew, hto 
B KaMecTBe aiaMBHbix mraMMOB 
MkiKpoopraHi/iaMOB ncnojibayiCT accounai^nio 
mraiuiMOB ivrnKpoopraHnsMOB poAOB: 
Arthrobacter, Mycobacterium, Pseudomonas, 
HMTMaTbix JKeneaoSaKTepwR m cepo6aiaepnM b 
cooTHOLueHMM 0,7:0.15:0,1:0,05. KOTopwe 
o6ecneHMBaiOT OMUCTKy otxoahlmi^x raaoB 
OAHOBpeivieHHo ot oprannHecKnx Bei^ecTB m 
oKCMAOB aaora, okcmaob cepbi, okcmaob 
yrnepoAa m cepoBOAOpOAa. 

3. CnocoG no nn. 1 m 2. ornnMajoinnvicji leivi, 
MTo pH pacxoAa nmaTe/ibHbix aneivieHTOB 
noAAep>Ki/iBaMDT b i/iHTepeane 5,5-8,5, a 
KOHt4eHTpaL4Mfo nuTarenbHbiX aneMeHTos: aaora 
awMOHMPiHoro - 5-15 wir/n, c{)occf)opa - 0,1 - 1,0 
Mr/n. 

4. BM0c{3nnbTp Anfl ommctkh orxoAfiLAwx 
raaoB, BKniOMawii^Mvi KOpnyc c pacnono>KeHHbiM 
B Hewi Hano/iHMTeJieM An« paaMeu^eHUfl 
MkiKpoopraHnawoB n rpyGonpoBOA noAaMM 
nwrarenbHoro pacTBopa, 0'\t\vh3\o\i\vxw^5k tsm, 
MTO OH AononHMienbHo cHa5>KeH 
>KecTK03aKpenneHH0M b ero HtDKnew mbctm 
ropwaoHTanbHoC^ ewKOcrbfo c KonneKTopoM 
noAaMM rasa b bmas nepcjDopupoBaHHOM Tpy6bi, a 
HanofiHUTenb BbinonneH b bi/ia© npoBonoMHbix 
ceKt4nPi, BbicoTOM 1 M n AwaMerpowi Ha 4-6 mm 
MeHbUje A^iaweTpa 6noct)wnbTpa. oSiflHyrbix 
BonoKHMCToPi HacaAKOki aha aaKpennenna 
MUKpoopraHnaMOB c nosepXHocrbio 5000-10000 

M^/M^ 6M0Ct)MJlbTpa. 

5. Bno4)MnbTp no n.4, ornnHaKDinnMCfl rew, 
HTO OH MMeer oOi^eM, oSecneMtiBaiOLi^nCi Bpewfl 
KOHTaKTa raaa c MUKpoopraHMSMaMn 1-2 mmh. 
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